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RfC UPDATE FROM REGION 8

1. We have selected six alternative data sets for evaluation:
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2. We have tested 5 different models on each of the six data sets:


		Model

		Name

		Variables

		Parameters

		Details



		1

		LnLogistic(CE)

		1

		2

		z = b0 + b1*ln(CE)



		2

		LnLogistic(CExL)

		1

		2

		Z = b0 + b1*ln(CExL)



		3

		LnLogistic(CE,L)

		2

		4

		z = b0 + b1*ln(CE) + b2*L + b3*ln(CE)*L



		4

		Full R8 Model

		2

		3

		z = b0 + b1*ln(CE)

Plateau = b2*L^3



		5

		Reduced R8 Model

		2

		2

		z = b0 + 1.00*ln(CE)


Plateau = b2*L^3





3. Results are detailed in Table 1.  Summary is presented below.
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4. Observations and Ideas

a. NCEA has focused on the data set based on the 2004 study, post 1972 only.  This data set has a relatively narrow range of latency values (28 ±2.5 years) (see middle panel of Figure 1).  Because of the narrow range of latency values, the data can be reasonably fit using a model that does not include latency.

b. However, the model required for deriving RfC values for risk assessment purposes at Libby must be suitable for dealing with a wide variety of exposure scenarios, including the default residential scenario of an individual exposed from age 0 to age 30 and observed at age 70 (latency = 70).  Therefore, the data set consisting of 2004 post 72 is not a suitable basis for parameterizing the needed model.  This is why R8 has focused on data sets that include data from 1980.  Including data from 1980 widens the range of latency values and helps to define the relationship between latency and prevalence.

c. The best fit model for all combined data sets (1980 + 2004) is the Reduced R8 Model.  This model was suggested by NCEA as a way that might help limit the uncertainty in the BMD.  It appears that the model does reduced uncertainty in some cases (Figure 2 Panel A) but not all (see Figure 2 Panel B).

d. The high uncertainty in the BMDL estimates stems from a relatively flat tail on the left-side of the BMD cdf distribution.  One possible idea for minimizing the uncertainty is to define the BMDL as the 10th percentile rather than the 5th percentile of the distribution.  In most cases, the 10th percentile is at or slightly above the “elbow” leading to the flat left-hand tail (see Figure 2). 
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Data SetNCasesModelMetricAICΔAIC Ratio


1980+2004


All43461LogLogisticCE335.9168.590.191f-yrs/cc0.054f-yrs/cc3.51.8E-03f/cc


(no repeats)


CExL320.9253.606.315f-yrs^2/cc2.324f-yrs^2/cc2.71.1E-03f/cc


LogLogisticCE, L275.007.681.2E-06f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L268.951.630.039f-yrs/cc5.2E-06f-yrs/cc74441.7E-07f/cc


R8 ReducedCE, L267.320.000.015f-yrs/cc6.1E-05f/yrs/cc2372.0E-06f/cc


>= 197219813LogLogisticCE92.285.440.558f-yrs/cc0.246f-yrs/cc2.38.2E-03f/cc


CExL88.591.7512.371f-yrs^2/cc5.530f-yrs^2/cc2.22.6E-03f/cc


LogLogisticCE, L88.661.820.017f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L88.591.750.337f-yrs/cc0.021f-yrs/cc16.17.0E-04f/cc


R8 ReducedCE, L86.840.000.102f-yrs/cc2.4E-11f/yrs/cc4.3E+097.8E-13f/cc


< 197223648LogLogisticCE238.5056.420.010f-yrs/cc4.8E-13f-yrs/cc2.1E+101.6E-14f/cc


CExL230.6748.581.916f-yrs^2/cc0.080f-yrs^2/cc23.93.8E-05f/cc


LogLogisticCE, L188.045.953.6E-06f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L183.541.460.044f-yrs/cc0.002f-yrs/cc24.66.0E-05f/cc


R8 ReducedCE, L182.090.000.011f-yrs/cc1.2E-03f/yrs/cc8.94.1E-05f/cc


All25259LogLogisticCE260.1117.650.036f-yrs/cc0.004f-yrs/cc8.91.3E-04f/cc


CExL257.4414.981.322f-yrs^2/cc0.181f-yrs^2/cc7.38.6E-05f/cc


LogLogisticCE, L248.506.044.9E+62f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L244.001.540.034f-yrs/cc7.8E-07f-yrs/cc439742.6E-08f/cc


R8 ReducedCE, L242.460.000.015f-yrs/cc4.4E-05f/yrs/cc3311.5E-06f/cc


>= 197211912LogLogisticCE75.740.010.335f-yrs/cc0.096f-yrs/cc3.53.2E-03f/cc


CExL75.730.009.616f-yrs^2/cc2.668f-yrs^2/cc3.61.3E-03f/cc


LogLogisticCE, L79.383.650.285f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L79.003.270.100f-yrs/cc0.013f-yrs/cc8.04.2E-04f/cc


R8 ReducedCE, L76.010.280.102f-yrs/cc2.1E-12f/yrs/cc4.9E+106.9E-14f/cc


< 197213347LogLogisticCE174.594.86--f-yrs/cc--f-yrs/cc f/cc


CExL174.164.43--f-yrs^2/cc--f-yrs^2/cc f/cc


LogLogisticCE, L172.743.010.002f-yrs/ccf-yrs/cc f/cc


R8 FullCE, L169.730.0000.036f-yrs/cc3.6E-04f-yrs/cc99.91.2E-05f/cc


R8 ReducedCE, L170.100.370.011f-yrs/cc1.2E-03f/yrs/cc9.24.0E-05f/cc


RfC Calc assumes:


Duration30


Latency70


Best fit or nearly so


High uncertainty


TABLE 1


2004 only


BMDBMDL RfC
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FIGURE 2  DISTRIBUTION OF BOOTSTRAP BMDs
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